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The HighThe High--Resolution Resolution 
Dynamic Limb Sounder Dynamic Limb Sounder 

(HIRDLS)(HIRDLS)
Launched on AURA in July 2004
Limb geometry
Measures in the infrared
Radiometer - fixed spectral channels 
Each channel targets a specific species 
Obstruction cover all but ~20% on one 

viewing angle.
Routine products are pressure 
temperature, O3, H2O, HNO3, CH4, N2O, 
NO2, N2O5, ClONO2, F11 and F12

Frame 17719  Time: 06:40:39Z  Nadir Sun El: 20

Projected Blockage Perspective From Inside Looking Out 

Detector Spot Projected on to Opening Plane
Frame 17719  Time: 06:40:39Z  Nadir Sun El: 20

View From Inside HIRDLS Looking Out 

Detector Spot Projected on to Opening Plane



The Michelson Interferometer The Michelson Interferometer 
for Passive Atmospheric for Passive Atmospheric 

Sounding (MIPAS)Sounding (MIPAS)
Launched on ENVISAT in March 2002Launched on ENVISAT in March 2002
Fourier Transform spectrometerFourier Transform spectrometer
Measures in the infraredMeasures in the infrared
Uses limb geometryUses limb geometry
Scans sequentially through atmosphereScans sequentially through atmosphere
Routine products are pressure Routine products are pressure 

temperature, O3, H2O, HNO3, CH4, temperature, O3, H2O, HNO3, CH4, 
N2O and NO2N2O and NO2



HIRDLS and MIPAS HIRDLS and MIPAS 
CoincidencesCoincidences

10 HIRDLS channels completely 10 HIRDLS channels completely 
overlap the MIPAS spectrum.overlap the MIPAS spectrum.
No temperature channel overlap.No temperature channel overlap.



HIRDLS and MIPAS HIRDLS and MIPAS 
coverage coverage 

MIPAS data only available for the 28th MIPAS data only available for the 28th 
January 05 and 1st March 05.January 05 and 1st March 05.
3 orbits available for both days.3 orbits available for both days.

MIPAS night

MIPAS day

HIRDLS night

HIRDLS day



Radiance Radiance 
comparisoncomparison

(20S-60S) HIRDLS Channel 8 (HNO3)

(20S-60S) HIRDLS Channel 17 (CH4)

HIRDLS profile.HIRDLS profile.

MIPAS profileMIPAS profile

Climatology profileClimatology profile



Radiance Gain and OffsetRadiance Gain and Offset
Gain = HIRDLS/MIPAS  Gain = HIRDLS/MIPAS  Offset = HIRDLSOffset = HIRDLS--MIPASMIPAS



Radiance comparisonRadiance comparison

Results mostly consistent over Results mostly consistent over 
the latitude bandsthe latitude bands
Better radiance agreement for Better radiance agreement for 
the 28the 28th th January then the 1January then the 1stst

MarchMarchAveraged over vertically 
and over all profiles



MIPAS RetrievalsMIPAS Retrievals
MORSE was used for MORSE was used for 
the retrievalsthe retrievals
MORSE stands for MORSE stands for 
MIPAS Orbital MIPAS Orbital 
Retrieval using Retrieval using 
Sequential Estimation Sequential Estimation 
The Micro windows The Micro windows 
used are those that used are those that 
will be used for the will be used for the 
ESA retrievalsESA retrievals
Standard produces Standard produces 
retrieved are PT,retrieved are PT, O3, O3, 
H2O, HNO3, CH4, H2O, HNO3, CH4, 
N2O and NO2N2O and NO2
N2O5,ClONO2,F11 N2O5,ClONO2,F11 
and F12 where added and F12 where added 
to the retrievals for to the retrievals for 
comparison with comparison with 
HIRDLS HIRDLS 
measurements.measurements.



Retrieved Profile Retrieved Profile 
ComparisonComparison

HIRDLS retrievals HIRDLS retrievals 
from the HIRDLS from the HIRDLS 
team (UCB)team (UCB)

MIPAS retrievals MIPAS retrievals 
produced using produced using 
(MORSE).(MORSE).

Temperature:Temperature:-- good good 
agreementagreement

Average HIRDLS 
profile.
Average MIPAS 
profile

H2O:H2O:-- HIRDLS HIRDLS 
~2 times higher ~2 times higher 
than MIPASthan MIPAS



Retrieved Profile Retrieved Profile 
Comparison: SummaryComparison: Summary

Temperature:Temperature:-- good good 
agreementagreement
H2O:H2O:-- HIRDLS ~2 times HIRDLS ~2 times 
higher than MIPAShigher than MIPAS
O3:O3:-- good agreement above good agreement above 
100mb100mb
CH4:CH4:-- too hightoo high
N2O:N2O:-- good agreement  good agreement  
above 100mbabove 100mb
N2O5:N2O5:-- good agreement good agreement 
above ~40 mbabove ~40 mb
ClONO2:ClONO2:-- slightly higher slightly higher 
than MIPAS above 100mbthan MIPAS above 100mb



Future WorkFuture Work

Run similar comparison for other species which are Run similar comparison for other species which are 
measured by both instruments.measured by both instruments.

Use the Oxford Reference Forward model (RFM) to Use the Oxford Reference Forward model (RFM) to 
simulate radiance using the MIPAS retrievals.simulate radiance using the MIPAS retrievals.

Thank you for your Thank you for your 
attentionattention


